Characterization of Toll-like receptor 3 gene in rainbow trout (Oncorhynchus mykiss).
Antiviral immunity in fish is not well understood. In mammals, Toll-like receptor (TLR) 3 is involved in double-stranded RNA recognition and host immune response activation. Here, we report the first identification of a rainbow trout TLR3 ortholog (rtTLR3), its genomic structure, and mRNA regulation. Six exons and five introns were identified from bacterial artificial chromosome (BAC) and expressed sequence tag (EST) sequencing, and this genomic organization is similar to mammalian and fish TLR3 genes. The putative 913 amino acid protein has a Toll/interleukin (IL)-1R (TIR) domain, a transmembrane domain, and leucine-rich repeats. In healthy trout, rtTLR3 is highly expressed in the liver, pyloric ceca, intestine, spleen, and anterior and trunk kidney tissues. To investigate whether rtTLR3 is involved in antiviral immunity, transcriptional regulation in vivo was examined by quantitative real-time polymerase chain reaction (PCR) after poly inosinic:cytidylic (I:C) and infectious hematopoietic necrosis virus (IHNV) treatments. TLR3 mRNA expression peaked 1 day after poly (I:C) injection of live animals, while the peak of gene expression after live IHNV challenge was observed on day 3. In vitro stimulation of rainbow trout anterior kidney leukocytes with poly (I:C) also enhanced rtTLR3 expression. Up-regulation was specific to viral challenge as there was no significant up-regulation of rtTLR3 mRNA levels in the spleen and a modest down-regulation in the anterior kidney after bath challenge with a gram-negative bacterial trout pathogen, Yersinia ruckeri. The sequence conservation of trout TLR3 and mRNA regulation after poly (I:C) or RNA virus exposures strongly suggest a role for trout TLR3 in antiviral immunity.